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(54) MICROPOROUS MEMBRANE AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a flexible microporous membrane suitable for use as a 
separating membrane by sticking a microporous body consisting of PVC and a crosslinked vinyl 
polymer to a substrate and specifying the average pore diameter and porosity of the resultant 
membrane and the specific surface area of all pores. 

SOLUTION: A microporous body consisting of PVC and a crosslinked vinyl polymer is stuck to a 
cloth or netlike substrate to obtain the objective microporous membrane. Since the microporous 
body has a network structure with through holes, as a result, the microporous membrane has 
0.01-0.1 fl average pore diameter, 10-30% porosity, 20-50m2/g specific surface area of all 
pores and a satisfactory microporous state. Nylon, polyester, polyolefin or PVC may be used as 
the material of the substrate but PVC is especially preferable. The thickness of the substrate Is 
not especially limited but is preferably about 50-500// m. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Fine porous membrane whose average pore size it is the fine porous membrane which 
comes to adhere to a fine porous body which becomes blanketHike or a reticulated substrate 
from polyvinyl chloride and a bridge construction vinyl polymerization object, and is 0.01-0.1 
micrometer, whose voidage is 1 0 to 30% and whose whole pore specific surface area is 20- 

50mVg. 

[Claim 2]a). Contain polymerization nature constituent 100 weight-section b polyvinyl chloride 
powder 10 which consists of a vinyl monomer, a cross linking agent, and a radical polymerization 
initiator - a 100 weight-section c polypropylene glycol at least 10% of the weight or more. A 
manufacturing method of the fine porous membrane according to claim 1 carrying out extraction 
removal of the solvent which made a paste mixture which consists of five to solvent 70 weight 
section in which dissolve with the above-mentioned vinyl monomer and a cross linking agent, and 
these polymers are not made to dissolve adhere to blanket-like or a reticulated substrate, and 
which carries out an afterbaking polymerization and remains subsequently to inside of a film. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Reld of the Invention]This invention relates to fine porous membrane, fine porous membrane 
which comes in detail to adhere to the resin composition which becomes blanket-like or a 
reticulated substrate from polyvinyl chloride and a bridge construction vinyl polymerization 
object, and a manufacturing method for the same. The use as fine porous membrane which has 
segregation used as a field of the invention in various separation technology which attracts 
attention suddenly in recent years can be considered. 
[0002] 

[Description of the Prior Art]Conventionally, as one of the methods which obtains a porous 
polymer, when carrying out suspension polymerization of styrene and divinyl BEZEN. the method 
In which a proper quantity of solvents in which dissolve with this monomer and these polymers 
are not made to dissolve are made to exist is known, for example. As this solvent, butyl alcohol, 
octane, etc. are used concretely. According to this method, the granular bridge construction 
polystyrene which has what is called macroreticular structure is obtained, and this thing is used 
widely. 

[0003]For the purpose of using this method for manufacture of the base membrane of a porous 
ion-exchange membrane. In order to add t-amyl alcohol as said solvent into the monomer mixed 
liquor which makes styrene divinylbenzene a subject as mentioned above and to hold the 
pliability as a film further into it. And the monomer mixed liquor which dissolved polybutadiene as 
a thickener is applied to polyvinyl chloride weaving. The example which manufactured the porous 
poly membrane is known by carrying out the heating polymerization of the monomer [KKusumoto, 
H.Ihara, Y.Mizutani. J.AppLPolym.Sci., 20. and 3207 (1976)]. However, the film obtained by this 
method was lacking in pliability, and was not practical. 
[0004] 

[Problem(s) to be Solved by the Invention]In recent years, in various separation technology, fine 
porous membrane is used as a demarcation membrane. It is in such a background and an object 
of this invention is to propose further the practical fine porous membrane which has detailed and 
good fine-pores description. 
[0005] 

[Means for Solving the Problem]This invention persons filled character required of the above- 
mentioned fine porous membrane, and in order to find out practical and new fine porous 
membrane, they repeated examination variously. As a result, by making it polymerize under 
existence of a solvent containing a polypropylene glycol, where a vinyl monomer and a cross 
linking agent are mixed with polyvinyl chloride, it finds out that new fine porous membrane which 
has detailed and good fine-pores description is obtained, and came to complete this invention. 
[0006]Namely, this invention is fine porous membrane which comes to adhere to a fine porous 
body which becomes blanket-like or a reticulated substrate from polyvinyl chloride and a bridge 
construction vinyl polymerization object. An average pore size is 0.01-0.1 micrometer, voidage is 
1 0 to 30%, and whole pore specific surface area is the fine porous membrane which is 20- 
50mVg. 

[0007]It comes to adhere to a fine porous body to which this fine porous membrane becomes 
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blanketHike or a reticulated substrate from polyvinyl chloride and a bridge construction vinyl 
polymerization object. This fine porous body has the network structure which consists of 
communicating holes, as a result an average pore size is 0.01-0.1 micrometer, and fine porous 
membrane of this invention has [ voidage is 1 0 to 30%, whole pore specific surface area is 20- 

SOmVg, and ] detailed and good fine-pores description. Since polyvinyl chloride is included as a 
composition resinous principle, it has practical pliability. In this invention, a property value about 
the above-mentioned fine pores says a value measured by the mercury pressure ON type 
porosimeter method, respectively. 
[0008] 

In this invention, such fine porous membrane can be obtained by the following methods. . Namely, 
contain polymerization nature constituent 100 weight-section b polyvinyl chloride powder 10 
which consists of a vinyl monomer, a cross linking agent, and a radical polymerization initiator - a 
100 weight-section c polypropylene glycol at least 10% of the weight or more. It is the method of 
carrying out extraction removal of the solvent which made a paste mixture which consists of five 
to solvent 70 weight section in which dissolve with the above-mentioned vinyl monomer and a 
cross linking agent, and these polymers are not made to dissolve adhere to a blanket-like 
substrate and which carries out an afterbaking polymerization and remains subsequently to 
inside of a film. 

[0009]]n a described method, a publicly known thing in which radical polymerization of a vinyl 
monomer is possible is used that there is no restriction in any way. A liquefied thing is preferred 
at polymerization temperature. For example, **, such as styrene, chloromethyl styrene, 
vinylpyridine, methacrylic acid ester, acrylic ester, vinyl pyrrolidone, a maleic anhydride, and N- 
phenylmaleimide, are preferred. 

[0010]Especially as a cross linking agent, although not restricted, a divinyl compound and a 
trivinyl compound can be used. Although divinylbenzene is the most common, such as 1 ,2 bis 
(p-vinylphenyl)ethane, can also be used. 

[001 1]As a radical polymerization initiator, what is necessary is just oil solubility, and it is used, 
without restricting especially a publicly known thing. Specifically, azobisisobutyronitrile, benzoyl 
peroxide, di-t-butyl peroxide, etc. can be illustrated. 

[0012]In this invention, although the amount In particular of these vinyl monomers, a cross linking 
agent, and radical polymerization initiator used is not restricted, generally it is preferred for it 
that they are 20 to 80 % of the weight of the amounts of vinyl single, 5 to 50 % of the weight of 
cross linking agents, and 0.2 to 1 0 % of the weight of radical polymerization initiators. It is 
preferred that they are 40 to 60 % of the weight of the amounts of vinyl single, 10 to 40 % of the 
weight of cross linking agents, and 0.5 to 5 % of the weight of radical polymerization initiators 
more preferably. 

[0013]In this invention, polyvinyl chloride powder in particular may not be restricted and may be 
powder of a copolymer with other copolymerizable monomers of other of this small quantity 
besides a homopolymer of VCM/PVC. It is preferred to use powder whose mean particle 
diameter which is an object for a paste is 5-20 micrometers. 

[0014]Here, the amount of polyvinyl chloride powder used is 15 to 50 weight section preferably 
ten to 1 00 weight section to polymerization nature constituent 1 00 weight section which 
consists of the above-mentioned vinyl monomer, a cross linking agent, and a radical 
polymerization initiator. Fine porous membrane which will be obtained if there is less this amount 
used than ten weight sections becomes weak, and voidage of fine porous membrane which will be 
obtained if there is more amount used than 100 weight sections cannot use it practically low. 
[0015]Next, in this invention, it dissolves with the above-mentioned vinyl monomer and a cross 
linking agent which contain a polypropylene glycol at least 1 0% of the weight or more, is mixed 
with a solvent in which these polymers are not made to dissolve, and let each above-mentioned 
ingredient be a paste mixture. Here, although a polypropylene glycol in particular is not 
restricted, a desirable thing liquefied at the degrees of polymerization 500-4000 tends to be used 
for it. Dissolve this polypropylene glycol with said vinyl monomer and a cross linking agent, can 
become these polymers a solvent in which you do not make it dissolve, and in this invention. By 
using this polypropylene glycol as a solvent of this description, phase separation of a paste 
mixture is suppressed and a good fine porous film is obtained. 

http://www4.ipdl.inpit.go,jp/cgi-bin/tran web cgi eiie?atw u=http%3A%2F%2Fww... 2010/01/06 



JP, 10-057786, A [DETAILED DESCRIPTION] 



3/5 ^-v 



[001 6] Although only this polypropylene glycol may be alone used for the above-mentioned 
solvent in this invention, if this thing contains 30% of the weight or more preferably, at least 10% 
of the weight or more. Other solvents which may dissolve at said description. I.e., a vinyl 
monomer, and a cross linking agent, and an arbitrary rate may be used together When there is 
less amount of polypropylene glycol used than 10 % of the weight, phase separation of a paste 
mixture becomes intense and fine porous membrane of good description is no longer obtained 
Here, specifically as other solvents, t-amyl alcohol. 1 ,4-dioxane, cyclohexane, kerosene, etc. are 
mentioned. 

[001 7]In this invention, the amount of the above-mentioned solvent used is 20 to 65 weight 
section preferably five to 70 weight section to polymerization nature constituent 100 weight 
section which consists of the above-mentioned vinyl monomer, a cross linking agent, a radical 
polymerization initiator, and polyvinyl chloride powder. Voidage of fine porous membrane which 
will be obtained if there is less this amount used than five weight sections becomes low, and fine 
porous membrane which will be obtained if more than 70 weight sections cannot use it 
practically easily. 

[001 8] Otherwise in this Invention, plasticizers, such as dioctyl phthalate, can also be added into 
a paste mixture. 

[001 9]In this invention, a paste mixture which consists of each above ingredient may be obtained 
by mixing in order of what kind of combination. For example, a method of mixing a vinyl monomer, 
a cross linking agent, a radical polymerization initiator, and said solvent, and mixing polyvinyl 
chloride powder to this, etc. are mentioned. 

[0020]In this invention, a thing blanket-like or reticulated as a substrate to which the above- 
mentioned paste mixture is made to adhere is used without restriction. As a raw material, 
although it is usable in nylon, polyester, polyolefine, a product made from polyvinyl chloride, etc., 
especially a product made from polyvinyl chloride is preferred. Blanket-like substrates may be 
any of textile fabrics and a nonwoven fabric. Although there is no restriction in particular, the 
range of 50-500 micrometers is usually preferred for thickness of these substrates.^ 
[0021 ]The method of making said paste mixture adhere to this substrate should just adopt 
publicly known methods, such as spreading, being impregnated, and immersion, suitably, for 
example. As for coating weight, it is common to a substrate that they are 1-5g to 1 g. 
[0022]If comparatively a lot of solvents are added to a constituent which consists of a vinyl 
monomer, a cross linking agent, and polyvinyl chloride, even if polyvinyl chloride carries out 
phase separation strongly, spreading to a substrate becomes difficult and it can apply to it, it 
becomes Impossible usually, to carry out a subsequent heating polymerization stably. On the 
other hand, in this invention, a polypropylene glycol is contained In a solvent of this paste 
mixture, the above-mentioned phase separation is controlled by that cause, and spreading to a 
substrate and a subsequent heating polymerization can carry out now stably. 
[0023]Subsequently a paste mixture made to adhere to a blanket-like substrate is made to carry 
out a heating polymerization in this invention. Thereby, polyvinyl chloride powder Is gelled and is 
welded to a blanket-like substrate. And where phase separation is carried out in a gap of this 
polyvinyl chloride phase in a this gelled polyvinyl chloride phase, crossllnking polymerization of a 
vinyl monomer and the cross linking agent is carried out As a result, a fine porous body 
generates. 

[0024]It is preferred to carry out, after a heating polymerization rolls round a thing which made a 
paste mixture adhere to the above-mentioned blanket-like substrate with a separator film. 80- 
1 30 "Mc is suitable for polymerization temperature. 

[0025]In this invention, extraction removal of the solvent components, such as a polypropylene 
glycol which remains after a heating polymerization and in a film, is carried out. As for this 
extraction, it is common for solvents, such as methanol, ethanol. and acetone, to immerse and 
wash and to carry out by a method of drying. 
[0026] 

[Effect]Like the above explanation, whole pore specific surface area is as large as 20-50 mVg 
as minutely [ the construction material is excellent in heat resistance chemical resistance, 
biocompatibility, and intensity, is fiexible, and / an average pore size ] as 0.01-0.1 micrometer, 
and, moreover, the fine porous membrane of this invention has voidage as small as 10 to 30%. 
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[0027]Therefore, the fine porosity poly membrane obtained by this invention, air filter [ for a dust 
removing and disinfection ]; — waste-water-treatment; — charge of clean water manufacture; 
cartridge filter material; In food stuff industry, electronic industry, and a pharmaceutical industry 
— further. It is used suitably for the use as demarcation membranes, such as microfiltratlon and 
ultrafiltration, and pervaporation, a lithium cell, an alkaline battery separator, the barrier 
membrane for electrolysis, blood serum filtration, breathabillty moisture permeability garments, 
etc. 
[0028] 

[Examplelln order to explain this invention still more concretely, an example is hung up and 
described hereafter, but this invention is not limited to these examples. The physical properties 
of fine porous membrane and the judgment which are shown in an example show the value 
measured or judged by the following methods. 

[0029](1 } Average pore size (mu); it measured by the mercury pressure ON type porosimeter 
method using the pore sizer 9310 by Shimadzu Corp. 

[0030](2) Whole pore specific surface area (mVg); it measured by the mercury pressure ON type 
porosimeter method using the pore sizer 9310 by Shimadzu Corp. 

[0031](3) Voidage (%); it measured by the mercury pressure ON type porosimeter method using 
the pore sizer 931 0 by Shimadzu Corp. 

[0032](4) N2 gas permeation nature; It measured using S-Tec Co., Ltd. make automatic precise 
membrane flow instrument SF-1 100. 

[0033]The paste mixture of the presentation shown In the example 1 table 1 was applied to 100- 
micrometer-thick polyvinyl chloride textile fabrics. Coverage was 2.5g to these polyvinyl chloride 
textile fabrics 1g. Subsequently, this thing was rolled round with the polyvinyl alcohol film, and 

temperature up was carried out over 30 minutes in Ng of 3 kg/cm^ at 90 to 110 and after 

that, at 1 10 it heated for 4 hours and polymerized. Methanol washed the obtained film, and 
the solvent component was extracted, it dried, and fine porous membrane was obtained. 
[0034]The character of the obtained fine porous membrane was shown in Table 2. 
[0035] 
[Table 1] 
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[0036] 
[Table 2] 
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[0037]The paste mixture of the presentation shown in the example 2 table 3 was applied to 150- 
miorometer-thick polyvinyl chloride textile fabrics. Coverage was 3.1 g to these polyvinyl chloride 
textile fabrics 1 g. Subsequently, this thing was covered with the Tetron film and temperature up 
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was carried out over 30 minutes in bottom of press at 90 to 1 10 and after that, at 110 

it heated for 4 hours and polymerized. Methanol washed the obtained film, and the solvent 
component was extracted, it dried, and fine porous membrane was obtained. 
[0038]The character of the obtained fine porous membrane was shown in Table 4. 
[0039] 
[Table 3] 
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[0040] 
[Table 4] 
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[Translation done.] 
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